Calcium-sensitive action potential of long duration in the fertilized egg of the ctenophore Mnemiopsis leidyi.
The membrane properties of fertilized eggs of the ctenophore Mnemiopsis leidyi were studied using standard microelectrode techniques. The resting potential was approximately -80 mV, and was dependent on the extracellular K concentration. Depolarizing current injections elicited an action potential with an initial peak amplitude of +20 to +40 mV (duration about 5 sec) and a long lasting (duration 3 to 10 min) plateau phase. The depolarizing phase and the plateau phase appeared to have different ionic mechanisms. The entire action potential could be prevented by removal of extracellular Ca, but only the amplitude of the depolarizing phase, not the plateau phase, was dependent on the extracellular Ca concentration. The plateau phase was not observed in the absence of Ca, but in the presence of Ca its duration was dependent on the external Ca concentration. The data suggest that the plateau phase is activated as a consequence of Ca influx during the initial depolarizing phase. Removal of external Na resulted in only minor changes in the waveform of repolarization. The action potential was resistant to low concentrations of Mn and Cd in the presence of Ca. The role of this action potential in ctenophore development is not known, but in its waveform and duration it resembles the sperm-gated potentials that have been seen in eggs of other phyla. These experiments show ctenophore embryos to be excitable at very early stages, and suggest their utility in the study of the differentiation of cellular electrical properties.